Introduction

1
Lung cancer is the leading cause of cancer death among elderly men and is the second 2 leading cause of cancer death among elderly women in Japan. From 2000 to 2007, the 3 mortality rate due to lung cancer among the elderly population was 272.41/100,000 and 4 62.45/100,000 in men and women, respectively (1). Previous reports have demonstrated that 5 lung cancer development involves both environmental and genetic factors (2). Over the past 6 few decades, the methods for the diagnosis and treatment of lung cancer have improved. Recently, targeted molecular therapy in the treatment for non-small cell lung cancer (Csk), which phosphorylates the negative regulatory tyrosine residue of c-Src (Tyr529) (12, 21 13). Csk expression has been reported to be reduced in hepatocellular carcinoma in 22 comparison to normal tissue, and this alteration may be correlated with c-Src activation (14). 23 These observations suggest that Csk has a tumor-suppressive activity and that its reduced 24 expression may facilitate the malignant cell behavior that is promoted by c-Src; however, the 25 mechanisms underlying the downregulation of Csk in cancer cells are unclear.
26
Csk is a cytoplasmic protein (15), and, thus, it has been proposed that Csk requires an significantly downregulated in some tumors in comparison to adjacent normal tissues (19) , 7 suggesting that Cbp has a tumor suppressor function for some types of cancer; however, 
Materials and Methods
22
Cell lines and reagents 23 The human NSCLC cell lines (A549, PC9, PC10, Lu65, Lu99, Lc4a, Lc3, Lc2, Lc23, Lc28,
24
EBC-1, and RERF-LC-MS) were kindly provided by Dr. K. Kodama and Dr. M. Yutsudo.
25
Normal human lung cells (13Lu, 39Lu, and 888Lu) were obtained from the European μl of WST-1 reagent was applied to each well followed by a 1-h incubation. The absorbance 4 at 450 nm was read with a microplate reader, and the average of three wells was determined.
5
Each experiment was repeated three times. Tumor growth and metastasis in nude mice 23 Female BALB/c athymic nude mice (4 weeks old) were purchased from Japan CLEA.
24
Cancer cells were grown, harvested, washed with PBS, and re-suspended in serum-free 
Preparation of detergent-resistant membrane domains (DRMs)
7
The separation of DRMs was performed as previously described (23) . Briefly, cells were 8 lysed in a buffer that contained 0.25% Triton X-100, and the lysate was placed at the bottom 9 of a discontinuous sucrose gradient (40%-35%-5%). After centrifugation at 40,000 rpm for 6 10 h, fractions were collected from the top of the gradient, and aliquots were analyzed by
11
Western blotting. with a light microscope and photographed. The wound gap distances were then measured.
16
All experiments were performed in triplicate. 
Results
1
Cbp expression is downregulated in NSCLC cells.
2
As an initial experiment, we compared, by Western blotting, the expression levels of Cbp and protein was readily detectable in the normal bronchiolar epithelia (Fig. 1C) . These results
22
indicate that Cbp expression is generally downregulated in NSCLC cells as well as in 23 NSCLC tissues. lung cells (Fig. 2A) ; however, because the A549 and Lu99 cells exhibited a marked (> 5 10-fold) upregulation of the c-Src protein in comparison to normal lung cells (Fig. 1A) , the and pY418 in PC9 and Lu65 cells were much lower than those in A549 cells ( Fig. 2A) .
10
These results indicate that the kinase activity of c-Src is inhibited by the expression of Cbp in 11 these cells.
12
We next examined the effects of Cbp expression on the growth ability of these NSCLC increased in Cbp-expressing cells (Fig. 3C, left) , whereas the levels of inactive c-Src (pY529) 12 in the DRMs decreased (Fig. 3C, right ). These findings demonstrate that the expression of is associated with Cbp expression was also observed in a Matrigel invasion assay (Fig. 5C ).
5
We further examined the expression of invasion-related metalloproteases (MMP-2, MMP-9), 6 which degrade extracellular matrices. The expression of MMP-9 was significantly reduced in The expression of Cbp affects the metastatic ability of lung cancer cells. 13 The observations that Cbp may control the invasive potential of lung cancer cells in vitro (Fig. 6C) . These findings suggest that the level of Cbp in lung cancer may be 4 correlated with metastatic potential to the lymph node rather than primary tumor grade. In this study, we found that the expression of Cbp is significantly downregulated in various is increased in a significant majority of diffuse large B-cell lymphomas (27 Cbp function in each case will be necessary. 
